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(54) FOCUSING SERVO CIRCUIT 

(57)Abstract: 

PURPOSE: To provide a focusing servo circuit capable of 
automatically and optimally performing the bias adjustment of 
the focusing servo by every disk to be reproduced. 
CONSTITUTION: The jitter amount of an RF signal is 
measured by means of a time difference measuring circuit 6 as 
the time difference between the edge of a PLL clock 
synchronized with an EFM signal and the changing point of 
the EFM signal and a focusing bias voltage so as to minimize 
the time difference is set by means of a bias voltage generating 
circuit 7. By adding the focusing bias voltage thus set to a 
focusing error signal generated by a generator circuit 3 for a 
focusing error signal by means of an adder 4, the focusing bias 
is automatically adjusted and the focusing servo is executed 
based on the focusing error signal subjected to the bias 
adjustment. 



m_ 



•as* *: 



2' 



LEGAL STATUS 

[Date of request for examination] 30. 1 1 .1999 

[Date of sending the examiner's decision of 14.08.2001 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 



http://wwl.ipdl.jpo.go.jp/PAl/result/detail/main/wAAAal8345DA40623147 6/5/2003 



Searching PAJ 



Page 2 of 2 



rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwljpdljpo.gojp/PAl/result/detail/main/wAAAal8345DA40^ 6/5/2003 



Page 1 of 1 



(19)0*»»mr (J P) (12) & # ft & (A) (U)^a!fflii08*# 

^¥6-231477 



(43)&B1B 6^0994) 8 J119B 





F I 




Q \ I B 7/095 C 21W-5D 






• 




*m mmmA fd 7 jo 


(21)^50*^ $BI¥5-42137 




000002185 








(22)tfi®B *F* 5^(1993) 2^ 5 B 








mm* 


















(72)*$% 


















(72)$#B# 


















(74)ftilA 


#a± *§a bin 









(54) [ftW<Z>;Sfc] 7 *-*X*-*Ih]|& 



<57) 

(gift] 7*-*x^-#<^4 7*sB£*. 
fc p l l t? d ? * *± e f m^o&it&tvm 

fr9. 



1 'I?.? 





» « n n 



E F M- 
PLCK- 



* H ft 
it H H 8 



http://ww6.ipdljpo.go^ 6/5/2003 



Page 1 of 1 



1 

f <z i? is* 6Pi£ 3 txtc 2 fliftB ^ (=JW 0 fc * a y >? 

ox ?4ne2ttftB4®£ft&^ 
mtmfSimmmKt. 

miz?*-** WMmmc mz7*-**>U7*mE. 

x ? ^ipia2fgftfI^O^(L^<i;Corfl^iyi^^ltS l J 

r - 5r<9¥*Mt*«/J> ttLZmtC? *~i?toUTX 

2 r *fiS£!tS l JL. CC>2 
T^fS^^fS^^ 4- Z>U TXSil 4 0X1*$?* 
& C 4 £*$?&4 T 2 ia*SiO 7 * - * A*- *@ 

[MKPBIBttlM]] 
[000 1] . 

[0002] 

r 9 ^tcrtj»CG)*t*i U>X4r * X j?®{»94®H4> 

*m 1 0 K^T. iaH<C*H>X\ rV* M OlI^tiMK 
^*^Wccs^^e>^7>7"2^6ii, 7 * — fix 

[0003] 7 >r-^^^{t^B£(E]K3 Ctf. 



(2) WW6-2 3 1 477 

2 

ffl^*^jfeo«¥ffl«i -fe -5 4 * * d . m^mwfo u > 

XKiff*2< i?^^ <x«, 7>x> , {f^ffi##to 
fl^tf, ftDWB4 *8fc»tttBHMR K * 4 *7 > * 5 f 

[0 00 4] c®7*~*zv-#m&K.iM>x. m*. 

A*ftWS3 2, 3 3T'tt]J?U SeKfiiWW*** 
IW 3 4 TW« C 4 J: *>X V 4- - * *8KII4*£ 
^**J$4ft^rt*4C4a>&; 40ifl^>tf3 1O 

[0 00 5] COWIr^t-^A*- #tff5A, * 
^^E4*fl#g§ 4 ^ r 7 * - * Aff SfliretcaBI L/T"^ 

a>*> s r f e*c> r ^ / 1 * - ^jwsjhhbx 1 - 

[0 006] 

44ttC, ^Klttri^^A^COJiS^tm©*^- 

«cB#rteSftfc<>G>'e#o, •e^iW4-r^4c^ 

[0 007] 

50 mmzmirzmmmjBmt. cwmmc&otc 



http://ww6.ipdljpo.gojp/tjcontenttmsjpdl?N0000=21&N0400=image/gi^ 6/5/2003 



Page 1 of 1 



3 

[0 00 8] 

fe * n * * (Ox ? * 4 2 tf f UKOKt t£ 4 4>fH<Z>fl$H 

^7*#s>*x h7*-*^4tt*J:9K:iH««:aB 
[0009] 

I*. OTflfflWtf* hJN4L'CI!ll£fvri»&. C<7>r 
* 1 <WE*H*tttt, f^7 y 7*2 K J: <?<C#¥fl 

cciteRfcn*, cw» ?7?72^e>atf33n&R 

FMB, Hm^PLLBRCc:«ISSnrc©RF« 

mmnucpL l * p ? ^PLac*fi^fflc^n^>4 
4 tic, B^A?4*'*jMn^xctttt£ft'CP 

L L * P * * PlCK*3i£4 HT E FM(Eiqht to Fourte 
en ModLl ation){g|S4>x 7 -iTjE^©ft^«Ul#B 3 n 

[ 0 0 1 0 ] 7 * AMBB ^£s£[UK3 «. #£JK 30 
ffi*3ft>B*n©&*ftK: t\ Vj9Tv'?2 

^m1>Vk¥&<DMil¥mlz$>z 4 a ^ p . mB#*Ni u 
«iu>x^a^*4^7^ i» 

x-frtceoK^^a^brftttsn*. 
C001 1] 4c*x\ 7*-*A*-#icfe<,»-ctt % 40 

BSKtjVTJ:^ h7*-*?;wig<& (A) C 

I*. ■RF«**»m*ft«B4ft0. PLL*o**PL 

xA^rxrno^ (B> ccii, s&ttKRFff^> 

JBftBA^^ h^J£^->fct>cr>4«0, RFffWft 
fc&tHMB4a4fcJMC. PLL *n * £PLCXi^* * 
~££^30£4tt* o B3 (A) . <B> tctt. RF 
fl-Sf <Z> 2 BffctKl?*> £ E F M(I^4 P L L * u * * pl 
CK<Z>»£, H2 (A) . (B) K<ttl*tlttt[s'Cft 50 



»Kff6-2 3 147 7 
4 

[ooi2)-£cc\ *fcwc*H* i ct* 1 s>**h7* 

- 1> 7sQ> 4 * R F im<J>i> >> * 4fr*C4K 
^4E"FM«-9©*ffcjS4C«Bfi <fttB£)- ±A04 

mtzjutcbxi**. r«rto*. Bite**,*?, p 

L L * P y >?<D± y ^'4E F M©^«|fc£4®0B<D 
tiB S ± A 6 « WW «tt BSIfBB BS 6 4 , C CQi#ffi) 
«± A 0 <CI6D&7 * 7**BE4#&£T4>< 

4«:j:^t:/<^7xHa*tT^li«4ft->r^* # 
[0013] MMSIHBBB6 tt,' ^S^fe^SlitC 
4 0. C^IWra <±Tref ) ELbAftft^^^ 

i>y y^2,mmi^<oimm <= 1 36iisec.><on 
KS^B$ia^±Aa4 0'C!+s i J'r^ ccr-, ±ia<DS 

ii^Pfl < ± Tref ) 4 PLL^P ■> ^PLCK<0Jgl 

ifi»( = 4. 3 2 1 8 MHz) O8fl0Btt$>Nfi#» 
t«h4, MilK N=34f hi. 
[Ml] Trcf = (1/4- 3 2 l8MHz><8> x 3 
^8 8 n sec. 

I*. 3KHBtSh4t<E>'Ctt*< 1 ffSCDttKlHSbS 

[0014] SXK, C<DnnBUraBB6QKI*n«r«l 
fiXiC r SttWT 60 HI 5 t*B»H£H-ffiiBB 6 <Dmf&<D 
-W^t^o^inr'*0, 06 (a) - <e) (CB 
5©S« (a) - (e) OttBtftr, EFMfi^ 

(b>li, 7 'J ^7D^l lC[>A^^44f> 

cc. BNtWaBfoy- h 1 2<5>-A*4tt*. 7 »j 9 7' 
7D-;71 l^PLL^n^^PLCK=fc^>/<-» 1 3r- 

5KLr?i^n^^p^^xKK(a) , ciUft < £ 9 c<o 

7 'J ^7D^1 l<MUAtt t EX-ORy-hl2 
©ISWjfc**. cnoCctO, EX-ORy-hl2<D 
BB* ( c ) I*. E FMS^c^t(kM»6 > p y ?xkko> 
iL±m ±yf. 06 P L L » a ? * PiaC^iT^O x 

■>^*r'<oWffflKfc^riSu'<^4^^o 

[00 15] EX ORy-F l2<Qffl^ (O tt v 3 
bit *9>*M 40c 1 Afttc&*44<>(C> 7'^ ^7 
70-;7| h<DKhin*>> 3 bit *«>>#14«, » 

Wi4or2' s 3>7*'j^> (ioo> cm 

(-4) AID- K3tl, WlSWftfflfpy-h 1 l<D%ft 
(c) ^Su^K>WB-C3 4MHz (^4. 32 18 
MHzX8) ®Ha»<?>^P?p ^4*'!>>Hr*. CO) 
^7^>^ 1 4<2*$>Hi3 (e) tt. EFMe^OStfk 



http://www6.ipdljpo.gojp/tjcontenttms.ipdl?N0000=21&N0400=ima 6/5/2003 



Page 1 of 1 



: ' 5 

1 1 80-AA 

^^7'J^7D^15, 16tS£tC, 3 4MH 

z<d* p? ^rwrrft,. 7»j vvyu??i evmt) 

[0016] NANDy-H8«a*(c)tt. 3bi 
t MRtfUlttjri 9<D&o-F <LD) A 

COP- FA* <d) KltSLT, 
1 9tCt*3bit 1 4oe»*'!>>Hi#P-F 

I Sn. Ia]B$^3bit ^7^>i> 1 4 fc&#<Z>»jSHB ( 1 0 

0> #P-F3ft& 0 US'** 1 9KP-*F3tt/dfi 
( f ) l*tt«S2 04>ttftAA£ft«. tt*2S2 01*, 

str^o ccmmi "3" kj: o , $* i <^t?*#>6n 

* 8 8 n sec .ft *&miftn < ± T ref ) tit C 

[0 0 17] ifct»2Q0iittM:ANDy~h2 lO- 
! Khttti. C©ANDy-F 2 It*. NANDy-h 

1 8 0^ (d> <^>'<-*2 2K<J:*J5^**ft 
Aft£U NANDF-h 1 8<?>tt:& <d> fl>*4*«* 
I <P-F*-rf * >ao rft»B2 0G>[ittj£*4 

' >^23CcmiST^ 0 -# ; 13 6psecJBm®7U~ 

APWHMtt. 0/<-*22<WB**-Aa4r4A 
I NDy-h24©*Aa±ft*. AND*W2 44>tll 

At*. ft0>*2 34>U*? tAAKft£££4>K, P 
/S (>*?UHv / V>J7^) Ui>**2 5QP- FAA 
ttt*. P/SU^X*25I*, ^7^>^23^6P- 

^ 7 affll 7ft>*ftttSn62'7M>*P? 

UX'M7A«E|fe±BK7^fflAr*o 
1 [ 0 0 1 8 ] C CT\ R FflWTP L L * D ? *pi«J: 

! 0 ± 8 8 n sec,Obrftfc*(t*9 8 7 U-^MB«W 

s«ji/fc^^>hft (dame*) ±ci*a**x 

' r. U) #7P?£x5-U-h£, j±m (h) 

^ig*{itim@a*-en-enin^'c<r^o ft*. 2* 
onia ( a ) . 2*9£n < d ) T?<enena*nfc« 
«rt#*<iw*n*«rc*4. c®tHUM*»'Mi9b 

iltirnB* fe S^ift^l^C* iftoifih* 
\ [0019] >W7XSE£4HK7 fcte<,>T\ 

nn«fffjBR8 6 twt wot** 8 - * n ( tt«rn 

I B&> tc£^X7*-aa/<^7*SE4IWr*.m 



(4) WW8-2 3 1 47 7 

6 

TO§i*«*±ft* J: 7 * -*7*^7XSE«fl: 

9c£>7p-* + -nc uc^o ruwiTft. 

[0020] *r «*F-*N<W(M4ftN.,. «St» 
««tf*tt*WfllNi fc *R«r& (^?>7S2) 0 ft 

*fer£tt<o& n L t - *««:a*r « >sm#*> 

10 *, fc^r, tt»f : ->N3WBIttN f .tft*2-90/W 
7*f@F A , F. mmb <Ar?7*S3> t C<D2r> 
WUTAtiLF* . F* <0¥*iffi < = F* +F, /2 > 

[002 1 ] 

R F flW<!>y 2 ■ftOTCAt E F Mff^tC 

'«tt t/fc PLL^P > ^iE F MOTC0«fk#. 

4 ©P^B$fHM 4 0 TMH L > C OMnS^ss^ t 4 
20 i*ft7*-*^/<^7^«ff&i9SeL 1 C^^W 

^tomtfjkbZtlCUh. *fc, >^7^IBIg<0ifl 

7^BSE^fffon^C4»:<t&A:M>. ^A»CD*St> 
^H«iRft tXb.&fi* »S(C«Mft / W 7 XjS-C 
ll£ < C««C£(Cft« 0 
[HOM>0¥&Rm] 

[02] RFff4&PLL*P?»®ttM?*9, 
(A) ItS^t^ h7 4--*^<E»^t. (B) tt7it- 

[B3] EFMOTtPLLJPy^MfteH-C**^ 
(A) K7*-*^<0*S^*. (B)tt7*- 

[04] EFM«*tPLL>P?>©B*B*±A^«: 

^rar-^^. 

40 [05 ] i»HSWfflB»©mac[>7-Wl**r7'P ? 
[07] 7^-^A/<^7^^Ecc*tr^yp-^X7 

-u- h R^ttfirnB»©it«ms^ ^r 

[08 ] fl-«tt*Cca-7< P 4 -^^MTASE - & 

fflrna»<o»ttHt?A*. 
[09] H^7^@s«§sner^iRc9-M«mr7p 

50 IB i 0 ] 7 * -^7X^-^@»^*««r^r^P 



http://ww6.ipdljpo.gojp/tjcontenttmsjpdl?N0000=21&N0400=ima 6/5/2003 



Page 1 of 1 



(5) 



1477 



8 



1 T AM 

6 &f@g£tiljg]& 

[01] 



*7 >uf^mm^mt 

14 3bit*^>* 

19 UVA* 

20 tugs 

23 

25 P/SU^** 



,1 7**^ 



T 





is a a »r 



E F M- 
PLCK- 



PLCK 




[06] 



x: 



(a) r 

«» 

(o r 

(d) r 

CO 




PLCK 



JuumruiJTrLrL^^ 



RF 




«* -TiJiJiJumiiruiJij^ 



http://ww6.ipdljpo.gojp/tjcontenttrns.ipdl?N0000=21&N0400=image/gif&N0401-/NSAP... 6/5/2003 



Page 1 of 1 



(6) 



^¥6-2 3 1 47 7 



[03] 

(A) :•' * a > 7 r * *<0EFMB3 dPLI.9 o » * 



EFM 

PLCKJ- 


« ST * 

sun 












JTJTJTJTJTJTJTTLTL 



EFM 



-3T * 



I t II 1111 III 



«" JOJTJTJTJTJTJTJTJTJTJTJ^^ 



[05] 



EFM — — 



PLCK-[^ 



-11 



(a) ,15 




(136jisec.) L_ 



18 J£ 



-16 




LD 



/1 9 



21 



~~ 23 



no ^ s 



TUFTII 



LO 



oh 



fc£fe0»7' 



[07] 



6000 1- 



5000 



7 
O 

x 

9 

1 3000 

u 

I 

h 

2000K 



1000 - 



(" 1C0QJ 

O — 7QV7I7-U-K 
-A — **tMfl7nES» (M7U-^J -1 700 



-o.j-0,4 -c^ o!a *o.*i o fi 




600 
$00 

400 

300 
209 
100 



http://ww6.ipdljpo.gojp/tjcontenttmsjpdl?N0000=21&N0400^ 6/5/2003 



Page 1 of 1 



*$PiW6-2 3 147 7 



1®S) 




'J' ffi N min <D It jp 



I 



<I Nth S Wt £ 



/W^^ffFA.FBfcltji 



I 



Fa + Fb/2 IS^/W7^«ff 



SI 
S2 
S3 
S4 



[310] 



[011] 




http://www6.ipdl.jpo.go.jp/tjcontenttrns.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/NSAF... 6/5/2003 



